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Cardiovascular disease (CVD) generally refers to the heart, brain, systemic ischemic or hemorrhagic 
diseases caused by CVD risk factors. Currently, CVD is the most lethal disease in the world. Therefore, 
the improvement of diagnosis and treatment of CVD are of great significance. In this study, deep 
learning (DL) is applied into two cases to show improvement of the diagnosis and treatment of CVD: 
1) The diagnosis of CVD risk factors based on pulse diagnosis mainly relies on traditional Chinese 
medicine theory and is difficult to establish a common method of diagnosis. This thesis uses deep 
learning to achieve pulse wave pattern classification (PWPC) to analyze the relationship between risk 
factors and pulse waves via deep learning. The accuracy of PWPC based on CVD risk factors was 95%, 
which is higher than previous studies. These results will lead the capability of DL to improve the 
diagnosis of CVD. 
2) Hemodynamics can effectively guide the implementation of coronary artery bypass grafting (CABG), 
which is of great significance for the treatment of coronary artery stenosis. Currently, computational 
fluid dynamics (CFD) is commonly used in hemodynamic calculation. However, CFD has a high 
computational cost. We propose an innovative deep learning network using a point cloud dataset to 
realize the hemodynamic prediction before and after CABG. Deep learning prediction results are in good 
agreement with CFD, and moreover the calculation time is reduced by 600 times. 
This study shows the capabilities of application of deep learning to the diagnosis and treatment of CVD.  
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DLによる予測は CFD の結果とよく一致し、計算時間は 600倍短縮することが可能になった。 
本研究結果は、DL手法が CVD の診断と治療への応用の可能性を示した。 
 
